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m m * 

[0001] ^mmn, ^k^/v#^— ^t££^i-5^^jc(#^ra\ ?tvj— 45kur 

[0003] £*i,trC, ir/I^— IP*>W-^— gdJ^J^ir/V-n— 
7VW (Trichoderma) I, ^ (Humicola) JS S5fe(D-tr/V^— if tdoV ^Tte: 
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ffi3Zfim^7^=*~- 9JR""Ctt. CBH I, EG V(#fF:$CiSfcl#fR0,NCE2, NCE 
4, NCE5/j^^ MJ3^VwJR-e^ N CBH I, CBH II, EG II, EG IIlJfe£T<£> 

«rH»*r5£.£fc:«J:^ #ffl^3gLfc#^ir/i^-- ifj£#^4^ti>i?/^— if 
H^^5t^HSJ:5^o-C#fCo NCE4(#fF^Cm2#^), NCE5(# 

frxmmm) . rcei (#rp^c^4#^) , stcei (B^msB^pcT/jP2oo4 / / 

[0004] — ir/V7— i?&^ffli!fci!WBjfcK:ffl V ^^t-tt, £^&i?/V7— if ^ 

tt(pHio-ii)^i-r^ib, ^nm^Micm^ti^/^— if^jf^L 

*-C, #B?gtt^J#^T-e^ttffiT^W]f|jlJi-§^!li:L'C«, Otzen, D. E. hte. 

9 -f^y V^^(Humicola insolens) S^CeMS^F^T^/^IE^J^ 
M^^At, pH7(Z) [i:^T/V^r/V-<^ifV^/V^^^ (LAS) #&T-e<^tt^*tl3 

[0005] #f^Ci$a : H^|fl||9l/17243^N^^h 
#fF^Cm2 : H^IS^98/03667^N^^h 
#f^m3:H^IS^01/90375^^^h 
#fr" JCfifcL: H^|fl||00/24879^N^U5/h 

#f=4#fr^Cfi£l :Henrissat B. , Bairoch A. Updating the sequence— bas 
ed classification of glycosyl hydrolases. Biochem. J. 316:695—69 
6(1996) 

##f^JtS^2 : Daniel E. Otzen, Lars Christiansen, Martin Schulein. 
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A comparative study of the unfolding of the endoglucanase Cel4 
5 from Humicola insolens in denaturant and surfactant. Protein 
Sci. 8:1878-1887(1999) 

[ooo6] *mwfe, &\*?/i'#^~'&m&&*rfz>*>''*? l R. mm, 7rvj—45Km 
[ooo7] ±mmM&Mfcir%tcmmMm$:n^tc 0 ^<d^^ y r vj-45 

o 

[0008] T^i/^wmmmimi±TxM\ ^K^*t- -t? ^tt^w#$tt^^v ^ 

[0009] ^0^(DSiJ(D||#^LT«, |^ffi^^'l4^J#^T-e^S'l4^^£T$-frfc<^v^^T(D 
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[ooio] moX^?&W^SlT<DmW*&*£TZ>o 

(3) xyK^t-ifffitt^tL, ioN«^t'p^^ittl ^>v-^H 

i) teffiBHDjfilko 

(5) ^K^W#-7— if^tt^f U ^oT^^Bic^^N^^fcW/l^^ 
^B£^$tbfc, B£^^y|C 0 

(6) itfrfE (i) - (4) <d\ ^Tfofr—^lzmM<njjmz£V)'&%z.b<DX"^ mm (5) ^ 
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(8) mm (5) - (7) (D\ >-r tifa— ^\z.wM<D^>^m.^— K-rs^yx^tf-^K 

o 

(9) TmfrbteZ>M£<9m%lt5tLZ>, 

(b)IS?iJ#^-l, IS?lJ#^-3, ia^ij#^-37, x{*is?ij#^-39-e^^$tt§Mie 

do) mm (8) x« O) ^fEtt(D^y^w^K^^m^^-o 

(11) IfrfE(lO) ^fE*t<DB?l/<:^— fc«fcW®*te$fe**bfc, ^t^«o 

U2)m^K time (id ^tE*(Dte»o 

(13) *#^;^ 7^-7lX!iM)3f/wl(cIt?,»4fttfc5, mrfE(l2) 

(14) *^M^> 7^—7 '^y^xXfebV^Ty^'^VT^&Z, itijfE(l3) iz. 

mm^m^m^o 

( 1 5) ftfSB ( 1 1) - ( 14) <DV ^T^^O ^ffl*(D#^fflJ^^j##i-§ It, &t)?fu 
o^fE*c(D^^/^^®^^-r§X@^tp, ff|fE^^/-?^®(DMit^feo 
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(i6) mm (is) KWM^m^m-^^m^titi^^Mo 
coon] *2m\czjfr\z. &m-mmfrmmmtvxmmT%^b<D^%mmzt£\,^m?£ 

[0012] 7t$'J- 45£M±£^di£?k£±rz if^#.^i-5^^1f (PiT. il^Izz^ 
Zz^n45 

*M^#t-*3tt^r^ T ^y— 45j^« N Henrissat B. ib^£3ftfC?£ttft@llff (C 
arbohydrate activating enzyme) CO i^^Ktt^^^.^' — ^^(Hydrophobic clu 
ster analysis) lC£<97TVJ—45lZ.ftM£frltdbCD&\ ^ [Henrissat B. , Bairoc 
h A. Updating the sequence— based classification of glycosyl hydro 
lases. Biochem. J. 316:695-696(1996). ] Q 

[0013] ^kj££zk^±rz^j±^^£>z^a 

^—^^^i~mm, i-^tJ^^K-l, 4— j3 —tf — if (EC3. 2. 1. 4 

)£icBfcU fijfB^*«, j3-l, A-sf;VU^CD jS— 1, 4-^V^t 0 7yv'/V^'^^P 

[0014] Mffi'l^l 

^J^LTii:^T/Vdr/V-<^V^/V*^^(J^T, tp-^lLASj tm^T^th^) 

[0015] ^H£zk^±rrM (egu) ffi¥±. 
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mn^WtLsX, #7^^v^/Vi?/Vn— ^(Hercules|±M)^r^S3. 5%t 
O. lmol/Lhy^ftBfett«?ac(pH10. 0) m»*?Ufco ^©Sf^5m 
L^40°C-ei0^^i^fe*P^L, ^tL^^^^O. 15mL^Px., &<»#U 40^ 

[0016] ^M^^I#^T^(D^^K^/V^^-if^(D{RT(Dffl]^ll 

[0017] ffcWmVl/s^lS 

t><D-ete&l^ m^-l-f. ±A>9— if (mtLtt. x.l/FJfA'lrr—^ irntf^fcK^— 
if, Xn^-^/^^—^^mf^t^X^, 7tVJ— AS^miT^sVy— if ^ 

3RB«9, ^^y^^—^m^(D^^ir^>^mxh^t^X^U 

, ^mm^^nxh^th, m^n^m^m^tc^^mxh^thx 

[0018] 77$'J- 45 ^Mi-^ir/V^— if a ^ 
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^T^yi/^) N MJnf'/Wl (ffix.it, Trichoderma viride) , ^^^bV^J^M ( 
Staphylotrichum) IMtLU, bV?J*' nn^#7^ (Staphylotrichum c 

occosporum)], 5U^=i^y^^M[^tIx.f^N ^y^^^^'I^^X^x^ (Myriococ 
cum thermophilum) ] lJIJRi'5^^^^#5^^dS-e#5o AffcftjfcfS, 37 
— ym&MCD-t/Vy— HbLXtZ^ CBH I, EG V, NCE2, NCE4, NC 

E5te¥i>K MJ^f/wJiftjlsro-t^-^tLtH:, ^xJ3\ cbh cbh n, e 
g II, EG lllfj:t^,^^nb])^m^M<D^^9— -VbLXtt:* m^.STC 

El, STCE3ft£f/^ VJ^r^yJJ&m&J&O'te/V?— &£LXtZ* MTE1& 

if^^rf^^o m^mmtvx^ yy^M(Rhizopus) wz.t£. yyv 

^•^-Uif— (Rhizopus oryzae)], -A=3— /1>JR (Mucor) ^=i— /WU— 

^n-f 7^^. (Mucor circinelloides) ] „ Xx^^l' ~t^M (Phycomyces) [#!lxJ"f 
, 77^vW • ^Tl/X (Phycomyces nitens) ] ^Mi^^^i^Wli-S^ 

ds-THrSo Affrfatett* m*.t£. yy^-^-y-^— s^<drce i, rce ii.rce i 

II, A=t— /V-ih— v'^m'T^ft*(©MCE I, MCE nfc^X^aW-fc*-^^' 
^ ft 5fe(DPCE I#S*>5 (H^M^00/ / 24879^^>'XWh) „ 

[0019] ^H£zk^^MXia^H^k^^^i£ri2!±H 

^ura, N^*fflT^y^ii*b^v^^^#^-efeD, -r^tf/K(in vivo)xte-r 

^tfha(in vitro) ©^*>fe"T?t>lfa^/^*^>fk^"sri6-C*>«o -iVt^^wr 
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x%% 0 

[0020] ^mmmictev^xr^y^itfe, lf^^u^mwcm^r^m^bt^ 

Ofi, 0£U<f22~3O^ .W0f;L<tt2~2OfiU JCi2103:b<tt2— lOfa, 

[0021] tt&m&mK&^x. &&Wi9>/<?n&s N^&t°vy/v?^mxh%?>/< 
%h<Dxnt£\,^K mz.&. mm?r.¥ft^mxmk¥&^m&mfz>z-b&x% 
[0022] mm?ji*£m^mK£ti\^ mz.t£. m^r^/mx^r^mm^mu^r. 

x%z> 0 

(2) fu|EX@(l) -C#fc^fc^y^l>^KSr, N^T^glotW/v^^g^t; 
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[0023] mten^Mtmmmim-rzmmx^ mm^^n^N^mr^ywt. x 
^kst=i— Ki-6^y^^w^K-e®m-r6xe; 

(2) fufEX@(l) -C#e>ttfeaKy^l>^KSr, N^T^/Sl^tW/H^S^t; 

[0024] — fb^tt#&fcJ:5*:"^©afe&£LTra\ fllfctf , 

(b) gfic^^^^aoN^jBic, tW/v^^^ilE&T^/^CxtefcW/v* 

(c) ^i^y/^Kfiu N*«^fcW/i^v^fb BTf^r^y^-e^^) 
[0025] zz§Ihz4m^M±^±Zkzrz^N^iEfe ^M^iXi^H^M^ 
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^(Dcbhl^cbh2, 7-^y^^S^ONCE2^ > NCE5}^N^S^t°ni/ 

. try 7^:75=1— ^ • ^yu^&m^^xmuts^&z-bKxvmm^&o ^mm 

[0026] SiJtf>«MSI^J;tU;£\ ^H#^^Br^@^(D^Hrt-c, 

[0027] ^IP^tO^y/^ff 

/^5^^^-a-t^-<^K^#*Pb^(D] -efeoT, ^mmVkMftfeTX^V?* 
[0028] TfE^^^#J;<9^X$^, ^^JC/^m^: 
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^jd&vvc, imxtts&km<DT$.s8t&2z^ mm, wa. xi-zmntstitcT^ym 

[0029] ie?ij#^-2-e^$n^T^y^is^j«, 75=3— 9- -fvy w^MN2oo-itt^*^ 

o 

ie^j#-^4-Tr^$tb§T^y^ie^j{*, ^y^vhVf^-^^iK^iFo 31817 

IS^J#^-38-e^$tL^T5/^IB^J«, ^^nhyy^.33^^IFO 3181 
7ttS^>-KyVv^-i-— ifSTCEKDN^S^, tW/V^^^tt^P^fctfn 

@S?iJ#^-40-e^$tL§T5y^IS^iJ«, ^^nMJyA-nn^^AIFO 3181 
7W^M^^^i— if STCEKDN^St-, 4T^/^ibft£^:7W (Nt^S 
aSfcTn^/l^^) ^#^P$tL7^N^#^PMSTCEl (IUfe#!jB4#i0 tf>T5/^ 

[0030] t^its r^^^y jcj tYi. ia^ij#-^-4. n^m^ss, x 

^iIB^J#-^40(DT5/^IE^J^*5v^T, lmxi-tm^cmm^u, ixi^wcwd^t 
mm, wa, xftimzwtT^smmmfrSfr. K^mm^nm 

-e, gm, wa, xfemuitetfv&mzmzT^ym&m-z, »^<m- 

30m, £W^<fei—ioB, Ht-0*b<tei-6j@-e;fc3 o 
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[0031] j£ fc, &m.9i"<9Wiaz, is?ij#^-2, se^ij#^-4, ie?ij#^-38, 

mmmznm<DT*jmfe, r^ymm^m^m^m^m^x^xh^o m^rn 
ia-z, #*tt(i»*tt)T5y^^bT«, ^y>\ ^yn^y, n^v^ ^ 

[0032] *mmiz.3stf%mm?^<?>M}bn, m&m^ m^m^ss, x 

mm^^4oxm^ti^r^ymmm^^^^Mt^i:<t^85%^^< 

R^$f-mmVkmi?&TXm®ii&T<D'J?tj;\, ^^^K^/w^/^— ^fifttSrWra 

^-e&£FASTA3 [Science, 227, 1435-1441 (1985) ;Proc. Natl. Acad. 
Sci. USA, 85, 2444-2448(1988) ;http://www. ddbj. nig. ac. jp/E-m 
ail/homology-j. html] ^X"?7 * VmMWtfe) <D ^fflV^T^ffi 
Ztl&WtiW. ( r^l— ; identity) ^"To 
[0033] 5fc3£bf;:£:&<9, «0^(D^^/-?^®(Dlo^^ria^j#:^2^^§T5/M 

§riE^ij#^-4, ia^ij#^-38, x«ie?ij#^-4o-e^$n§T5y^is^j^^^^^ 
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ifSTCEl^S*-r§o 

■tfNCE4 ( RT*STCElfii: % 7/^- 45^Mi~^^^K^/V^^— 

7«E±35f5£>NCE5 0^^^01/90375-^-/-?^ Wh) ^m^f^tm^^o 
[0034] El l,£XFg|2^ ^K^7V#^— if STCEKDT^/^IS^lJ ['>^/W<^K (IS 
^lJ#^-43) ] , ^^K^/V^7-i--if NCE4 [S^^ 

/W<!7°^K (BS^J#^-45) ^^^/-^H (IB^iJ#^-46) ] , RXINCK5 

zv^^-k (ga?ij#^-47) &m»^>v^sf (is?ij#^-48) ] (D^T^y^sa^ij^b 

El 1 f»^g|S (N^HU) (Dffi^&^U H2«#^ (C^MlJ) (D^^-To 

Hi^t^H2^v^T, te-^-r* sTCEi^*iii-^T^y^-efe§^^-r 0 

[0035] Ell^t^El2^i-<k^«9, 7tVJ— 45Kmir^>^/^-r— ifte, *M1-£K 
;^>-£LTM»l« (catalytic domain) (l#-207#) mi^U;<9, 
, V>-Jj—mt& (Linker) (208#-258#)^U?/Xfiir/Vn— ^M^fB«(cellul 
ose-binding domain;CBD) (259#— 295#) ^i-3^/^£>§ 0 j£#5 n ^g-K^ 

#^-44) ^*Dtt^T$y^#^-efe§ 0 

[0036] mm^-m^(D F*3 , MjK^&TJ^/l'n— **£^j&-Cfct, ^^K^#-7— if 

/V#^-if STCE1X«NCE4) (D^^^tt^fi^^«X«T5/^i: 

^fbftSfctf), ^ttJ^^-(D^X«T5/^^*5VNTT^/^^(^!lx.«\ 

[0037] ift#T5y^^<-^ti>fs^-es>oTt>, #^>-k^/^^— if r^-e#*ii» 
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&m^xh^<D&mmmmm£tiz>z.t&h<o, m^^mm^m^mmr^ 
mz&mutm&. ^<Dnmm^M<^ 0 ^mm<D®m?z/s<?>Rxnmm$ r > 

[0038] ^:^^(D^^/^W^-K-t-^^U^^^K 

#3BWfc«fc*Lfc£, ffi^J#-^2, IE^iJ#-^4, IS?iJ#-^38, X«ffi^J#-^40-ejgt? 

&*3* ^«ffl#«3V^T, fflfgr^y^w^Kj let*, DNAltMNACpl^^^ 
[0039] ^tjx.fi. TfB^^^^J:^^^^, ^y^w^F^-a^S : 

(c)E^(|##l, ga^iJ^^-3, 6B#l#-J§-37, XttE^(l##39-C^fc$tb5ieSE 

^jd^^s^y^y^^K^hy^rn^h^^T-cvN/r^y^vxL, Roif®^ 
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[0040] me. (b) <Dm&mm\z.&\, vr\ em, if a. xm^iiuiv ^m.m<Dm 
tt. Mcfcmz.tti—9om, 0^v<m—3om, £wa\^<m—i8m, hm^l 

[0041] ^-c, ItflB (c) fc*5»t5 r^hy^^h^#TJ fcF±, E^J#-^i, E^J#-^3, 

42°c-eiB#rHl<z)^ 0 WN^y^Vif— i/ 3 y©t, ffrtE^y^^ 

J^KSrSfcOllU 42°C-C14— 16B#rHlO/N^y^Vif— ^a^ff o7t#, 0. 4%S 
DSS.U ? 6mol/LM^^P0. 5ffiF*£©SSC (lffiP*g©SSC ; 15mmol/L^x 
^H^-hy^A, 150mmol / / L^k^-hy^)-e42°C^T20^rHl(Dft^2[lI# 

[0042] ^WiciStfyxn-'^ra, ^ft^©^o-cfe, ^/£Ufc&<£>-cfc 

[0043] ^lffi(0^/^fg)4-ig 

Kwiej.oi^3t^^mwie^t8^tf^y^v^K^, #^3§m^ 
[0044] iot, ^sm^w-as, Mm<D^mm<v*i's<?n&^—}?irz>7$y^?u^ 

[0045] ifcS^W— «\ @ Blg$H^— , -r*fc*>. &&#^<D&:£#:£LT#£L 
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[0046] rtv^^^^^^^^^^AL-CBfrM^tt^ 
[0047] ^Wicfflv^S^imSrffilHW-rSaKy^^w^KfcbTtt, :/n^e— ^— , 5* 

-<Djf Ate, ^*feic«t9fT fc^fctfs-otSo 

[0048] \^m\^tt—?—fem^k$Lm\z.$5\ ^xm^^^-rh^xhtn-i 

ifitfc^ ^yirnT/^fcK3y>-^fcKny^- 

[0049] s^vw^v^m, ^H£«4te:fev v-c, 

3— K-r^»^^-d^M^$tt§^y^^w^KJ;«9#§^i!^-e^§ 0 
[0050] *7c, *3HM^*5it5*e^— tt, BWfe^#:^M^(D^^^J^CTjll: 

m.m+%Mmirz>z.b&x%z> 0 mm-r^m^timm^m^^ m&.t£. r^trvy 
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m-r^mmm^m^, m%.&. hy^ o ^T^^»^(tr P i, tr P ch 

^/V^mmm^ (ura3) , v4*Sl'£&&ffiBfr (leu2) , t^vV^I^&itfc 

^(his3), mm-rzfe^&xnf. m*.t£, &vm<z>m&te. m%.&. f^v^^sy 

«BfiftS>fbat^(niaD), T/k^^^jt^ (argB) , •W/V 
[0051] ^WteUtfLii, ^0^^-<^^-^J;oTB«^§^7tm»^#^^o 

^it^-^**— ^te#&£GB5&**i/?\ mtu£. *mm. ws, s§h^ 

ffiV>5^dS-e#5„ m^tUX, mm&m^Zm&te, i^;frn^fc*JR(Saccharo 
myces) , /N^if^M (Hansenula) , t°3rT« (Pichia) K.mfr&H&toteZ'fr. & 
^L< tel^jy^n^ir;* • irl^fcTv^ (Saccharomyces cerevisiae) jfi^if htl%> 0 * 

N MJnfVwI, T^^/V^/l^JS. T^W^E-— !7i>.JR (Acremoniumh yfWJ* 
JS(Fusarium) KM1rZWL&®'ehQ , £9#mXte, ^5=3-7«. Xf2M>=^/V 

T (Humicola thermoidea) x hU=i^>W • tf MJ^i^Vw • -fevf (Trichod 
erma reesei) x hy^^VV^*n>'v ? '7 > ^v / Th!7^ > »(Trichoderma longibrachiatu 

^ 71f y^A'^-drv-^.^?— 7A (Fusarium oxysporum) x X^T^I^e^-A'-ir/V- 
ny^TJ^ (Acremonium cellulolyticus) £>;ft^5/^ Hfc<fc9£P*L<f3u ~7 

[0052] *fc, r©m^-ia§^4tio^fifellt), r<D^-e«ffl$ttTV^7J 
fe, y^-M^^S;, ^U^hn^v— >a^ife, PEG8U Tfns^J-WM^ 

[0053] «§W fcasv *3^<D^®fcg|ft:£ri#j£U -t^anftd^^fM^-TS* 
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[oo54] mi&bvxiz, *mm<DKm&mmmitu%%mmu, &ikLm>&mm. m 

RT$/xfemmw&mmmMirz>z.btfx%z> 0 ^m^m^xwm^m 
m^m^x<^mir^m^mxn^mm^mir^b^x^ 0 
[0055] ^n&^ffl^ixs^^aoi^^agfcL-cH:, ^mmmm^mw-mm^m^ 
h(DXfoti\tfiiti<DWMxh&\\ mki-nzmmMbL-x^ ii«^t, 

mmmx^Zo ^t<Dm&nmm, mmzm^xo. i%-5%xh^bmi^^^ 

„ mtlM^mUb^X^ fllfctf, -<7°h>, fa^x, ^-j*^— :/-y#- 

[0056] ^©itD^tLt, m«t\ s^j&^^w^ifeoisfr, sm^tmm^^ 

&mbVte^m&&&S>o 
[0057] ^^©j^ilM, J0*^«tt, »#5£&, M^C**^o^H^#« 

, ftiWfi^M W§|5(D^#jfcif isuSCT^UV ^^#^3 £5 

auras, mu^ti^bm^xh^w mi^mm^^^x, m!&&&%b%fe. 
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o 

[0058] ^<D£?icvx^bnfcmmmcwm£th%*mm<D?^?m*z. ^mmmm 
[0059] mmmm^h^mm(D^>^m^um.ir^c^ %mz.w<\ mmm^m 

&m, mm, mm, ^mw^Kn-r^mmmcom&mmu-^mm^, tt 
m, mm, m&it, w&m*, mm, ^n^v^^^t^f^E^mm^hfi^o 
[ooeo] ^mmmmmmw-^mmm^h, *ftw<D?>s<?mzmmr%z.btf 

[0062] t^oT, ^mw^SiJolKfil^tbtf, tWB©#»WfcJ:5iW&*:"^fC<B5^ 

[0063] Mil 

K£%mm^?~pEGD01Xftm&M£tlfcMmjM109m (FERM 
BP-5973) }3\ a^T^AS^S#f^W^0f#W^WI€-fe^--[(IH) 
M^0^XH^WI^^X^X||^W^0f (fc-Ofc : T 305-8566 0 
Wo<WlTBiai ^^6)]^, ¥^8^(1996^)7^ 12 0J:«9H 
rt^fe^tLf^OT^, ¥^9^(1997^)6^ 13 P^^S^ft^^tLTVN 
3o B^f6#^-(IB^fe#^-{^<[]rt«IBrt^fe#^-)«,FERM BP-59 
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73 [FERM P-15729]-efo5 0 
[0064] K£Z2&ms<?*— pMKD01-e^ff^m^tb7t^:MmjM109^ (FERM 

bp-5974) m^xmm^m m^m%fmm^.mm^^- 1 ( ib) 

ii teH^f XH&#t ^^X#XH»fW^g0f (fcr^ : T 305-8566 0 
»o<(«1TI1#*1 fp^6)]^, ¥^8^(1996^)7^ 12 0i«9lS 
rt*te$tbfct)<D-efc«9. «9^(1997^)6J3 i3 0d^H^Wte^#W$^-cv> 

So a^it#-^(ia^fe#-^«<[]rt^iart^te#-^)«,FERM bp-59 

74 [FERM P-15730]-e$>So 
[0065] ^ o 9^^KpCBl-M2XR-e?#R^^$^7t^:li0JMlO9tt(FERM BP-6045 

JlM&ffi&^Jl^JlM&ffiffi&m (3bX& : T 305-8566 0 *gfi| ! o< 
IfMlTll^Il ^^6)]^ ¥^8^(1996^)9^9 0 i«9 Srt W^tb 
^<Z)T?fc«9, ^9^(1997^)8^ 11 0 ^H^K^W^TV ^ c H^g 
^-^^^^-^^^[Irt^lSrt^feS-^)^, FERM BP-6045 [FER 
M P-15840]-efe^ o 

rrT\ ^Pj!^J;§^ 0 7^KpCBi-M2«, m^i-^^WJ^fE^*-^^ 

^#i-§J^^<^li#^bT, 09^.Jf, ^7^5KpCBl-M2XR^$IJ^*XbaI^m 
[0066] ^mWK£&m^^??—(D^^bteVD&7^—7'4^y^^ MN200-ltt( 

ferm bp-5977)^, m±tn m^AMM^w^M^mm^^t^^^ 
—i(m)mffimmmr.m&m^ifrr.¥r.M&mw%m (&x& T305-8566 

0 *S^mo<«^lT g l#ifil ^Jf!6)] «8^(1996^) 78 1 

5 0 xvmft&ttztitz&why^ ^9^(1997^)6^ 13 m^hmn^mm 
misfix\^ 0 mm^tm^{mm^^\m.<n^\t.m\H^^)\^ fer 

M BP-5977[FERM P-15736]-e&>5 0 
[0067] ^mMKX^m^^^—<Dm^tf^^hV^Ty^-^J"f MC300-l$c(FE 

rm bp-6047) mmmmAmm&mm&m%mm^mwt£~t^- 1 ( 
m)mmmm^m&ffi^^j:¥±m&ffim9zm(&x% ■. t 305-8566 0 
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ffl^mo<«mmiTBi#*fei ^^6)]^, ^8^(1996^)9^900: 

9HftWf££tb^OT&«9, ip^ 9 ^(1997^)8^ 11 0 frbmEk&mz&wzti 

-6047 [FERM P-15842]-C#>5 0 
[0068] y7^KpUC118-STCEex-C^®te^tl/^c^:J©MDH5a (FERM BP-10 
127) a^T«AS*S#f^W^0f#f^^^Kir^- (fcT^ : t 30 
5-8566 B*SWo<[IMlT@l#il cp^6)^ ^15^(2003 
m 12M 1 0 ^BftW!t£*bfc^-T?fc^ ¥^16^(2004^) 9JU5 P d>£>BI8 

itrfB^W^TV^ BR^ffi##(BR^te##i!UH!<[]rt«:Brt^fe##) 

li, FERM BP-10127[FERM P-19602]-efc5 o ft*5, ^^5KpUC118-S 
TCEexft, ^?^KpUCl 18(DBamHI§|5^^STCEjt^^?rJf AU/tt^-efe^ 
o i^BamHI®f>i-^-a-*^^VK^/^^— ifSTCElitfe^-}*, ^h&$r& 

@a^j#^-5^^$ti§Ba^i^«o 

[0070] <(^Jg^!)Al : ^rt^r.^y W^fflN^ttM-fc/l^— if m^^—RU^ 

(i) n^s#^pm^/V7— e^ia-<^^-pMKDo i <Dmm 

^^KpUCl 18 (?Z>9/<4*ttM) ^BamHTOmkU #ibil^»r>t£DNA 

i/a^=ar^h(^7^^±^)MV^g BW^$-&pUC118-BNSr#fCo - 
(DpUC118BN^SphmmbL, Wtft, S BWi§^ pUC118BSN£r# 
fc 0 #Cfc % y^=t— 5>.^fyyi/y;* MN200-ltt (FERM BP-5977)^b, #W 
^8-126492^|g^fB«c^^^Lfc^oT, ir/V7^ifNCE2it^(D^ 
Sr^tfPstI-XbaIlfrH-3. 4kb^#fc 0 ^S:l^#<DS!|^^"e^>fb;bT*5V>^:pU 
C118BSNWg*£U pUC118BSN-PXSr#7^o ^OpUCl 18BSN-PXtCgWSy£ 
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>x#M)*m^xmAu •79xsFpM2i&mmLiz 0 mmmAm^rv^yu^ 

KMNC-02R^MNC-03^ffiV 
[0071] MNC-02: 5 ' — GAGCGCCAGAACTGTGGATCCACTTGGTGAGCAAT 

G-3' (@a^j#-^-6) 

MNC-03 : 5 ' — TCCGCCGTTCTGAGCGGATCCAGGCGTTTGGCGCG 
-3' (E^IJ#-^7) 

[0072] ^(D^7^5KpM21^BamHra^bU Z.tllZ7$=*— ! 7"Oyi'>X MN200- 
lm&M-tW t/^KP7- tfaUK^ (NCE3) (DPCRmft&BarnHIX»mikl,tdb 
tf>£rjgjS£U 7 s ^5KpKM04^#/c o NCE3OTCR®r>f }3\ KT^^^-M 
KA-05&U?MKA-06£fflV\ ^s^- y-^yu>^ MN200-1^ (FERM B 

P-5977)S^yyADNA(S^W^98/03640-8-^^Wh)Sr^fJ:ii#S 
[0073] MKA-05: 5 ' — GCCGCCCAGCAGGCGGGATCCCTCACCACCGAGAG 

g-3' mpm^8) 

MKA-06 : 5 ' — TGATCGTCGAGTCAGGGATCCAGAATTTACAGGCA 

c-3' m?m^9) 

[0074] BfjfB7 o 7^^KpKM04^ % T-X^/V=¥/K* • ^f^7^ (Aspergillus nidulans) 
S5fetrpCiHS^-(D^ 0 n^— ^U?^— (Mullaney, E.J. , et. al. , 
Mol. Gem. Genet. , 199, 37-45, 1985) £fflV vr#|^BH59-175889^4M$ 

Utm^^f¥MUto rtv^XbaI-e^^bT*5V^c7 7^5KpKM04^^L, N 
^##PMi?/V^— if^gl^^— pMKDOl (FERM BP-5974) ^fitHLfco ^CO 
pMKDOlte, NCK^MB^^^y^yM^NM^XVTUlObp, mik=i}?y£ 

«9 T^t3bp ^BamHIfgffffi^lJ^M^ OT\ 0f M^^T^P — 45 ^Mi - 
^<DN^iclM^5T5y^a*^#^^ < J;5^^^§ o 

[0075] [Jtl] 
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BamHI BamHI 



5' - GAGCGCCAGAACTG TGGATCC CTC TGCCTGTAAg cggatcc a g g-3' (BE?IJ#-S#- 10) 

Gl uAr gGl n AsnCy sGlySe rLeu CysLeu (6fi?lJ#^ 11) 

[0076] (2) ^mm±/^—^m^^—pjDoi(Dmm 

mm (1) ^#fe^7t^^5KpM21^^-y=f^^W^KpMN-BamMV>T$|5^ 
#Mtt£SS3*AU ^M^A7°7^5KpM21-m-Al^#fc 0 

[0077] pMN-Bam: 5 ' — GGTCAAACAAGTCTGTGCGGATCCTGGGACAAGA 
TGGCCAAGTTCTTCCTTAC— 3 ' (BB^!I#-^12) 

[0078] ^(DpM21-m-Al^$IJPM*HindIIlRTJ?BamHI-em{t:b, #btl^^Jlkb<D 
Bff^^HUDlbfCo #CM, H*f?!jAl (1) ^i«9#&>ttf'pMKD01^HindIII^LtJ?Bam 
HI-em^b, fj7kb(D^^[Ull5lb/- 0 ^tlbtDmft^MMiU 7°^^KpJD01^# 

/Co te\ NCE2itf5^(DW^^j;«9_h^l5bp, M:=tK^J;<9T$E3 

bp^BamHimm@a^J^^m^AbTfc5^)-C\ ^BBte^kj^^rSy— 45 

[0079] [^2] 

Bam HI Bam HI 

5'— tg cgga t c c tgggacaa g ATGGCC— - — CCGTTCTGAg c ggatcc ag g— 3' (1E?!I#-^- 13) 

MetAla ProPhe (BE?I]#-5|- 14) 

[0080] mMMA2 : ^^NCE4|S^^^— RtWST^C#*nMNCE4|S^^^— © 

^MNCE4^m^^— ^UT, HJfeMAl (2) l^W&h/fcpJDOlfc, NCE4 
NCE43ftte^<D|BiR^ft£;g:£\ NCE4-Ne^ttmCE4-Ce<D 

ia*^fc»*-ettriB75=«— ^-^yi^^ mn2oo-i^s^v^dna^m^ 

PCR§r?TV\ %hth%>mO. 9kbp(DPCRS^^BamHI-em{bb^(D^Mbfc 0 
itbS:lRl#<D0JPS^-C^>fbL-C*5V yfcpJDOlWg*£U pN2EX-N4£«HLfc 0 
[0081] NCE4— Ne : 5 ' — GGGGGGATCCTGGGACAAGATGCGTTCCTCCCCTC 
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TC-3' (BB#I#-^15) 

NCE4-Ce : 5 ' — GGGGGGATCCCTGCGTTTACAGGCACTGATGG— 3 ' ( 
IS?IJ#-^16) 

[0082] N^#*PMNCE4^?a-<^^— £LT, mMMAl (1) K i«9#^tbfcpMKD01 
(FERM BP-5974)^, NCE4jt^^-(Z)^^>-^/V@B^J^I^V^c^S^^^^ 
fi^fiiML, pEGDOl (FERM BP-5973) ^«^Lfc 0 *1\ NCE4jft 
m^(Dm^>^MmWim^^9^—NCE4-NsRXlNCE4-Cs(Dm^ 
^^r-effrfB75=3— 7"f>-yw^ M^OO-l^^Jl^V^DNA^ilM^PCR^ 
ffV\ mhtl^rfaO. 8kbpOPCR^^)^BamHI-e^^b/h^(D^Mb^l 0 ~tL£r 
IWI#Of(jlJRg^#-e^^bT*DV ^r^:pMKD01«^L, pEGD01^«^b7t o 

[0083] NCE4-Ns: 5 ' — CCGGTGTTGGCCGGATCCGCTGATGGCAAG— 3 ' (IS 
^IJ#-^17) 

NCE4-Cs: 5 ' — TAAGGCCCTCAAGGATCCCTGCGTCTACAG— 3 ' (SB 
^IJ#-^18) 

[0084] (2) ^f£mNCE4RTlN^m^MmNCE4%miT%ftm&$:fo 

MN200-l^?rSJ: : &ifi(3. 0%^7V=2— 2. 0%l#ft^ 
0. l%^y^h>-, O. 03%^^7/V^A, 0. 03%fi»^^^Jv pH 
6. 8) , 37°CC24mm^mU M'L^m^X'Om^^milRU O. 5mol/L^.— 
^n-^-e^#-Lri 0 ^^^3mg/mL £ -^V^n^-if (v^V|±M) , lmg/ 
mL^^— if^t^lmg/mLifV^yT— if 20T(^fb^XHf±M) ^^0. 5m 

o\/Li/^—?ti—xMmcmmu 3o°c-e6o~ 9o^mm^icmt^u zfnvzf 

(0. 5mol/L^— ^ lOmmol/U&lt^/Vv'^i^ lOmmol/LhU^^^ 
, pH7. 5)-eft#-L, SSSUTC^^^Lfct>(D7 0 nh^°^h^Wi:Lfc 0 

100 ix L<D^PK7°5^h^M<fc*fU 10 L<DDNA(pEGD01XtepN2EX-N 
4)mW.%1W7L, 7Kft>TX5ftmi&mU 400 M L<DPEG^(60%^y^i/:/^y 
/V4000, lOmmol/L^ffc^/l^'j.A, lOmmol/Lhy^^g^ pH7. 5)^P 
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Cl&&$fcT*$c&Vs 200 n g/mLC/^nv^yB^tfYMGf i 

— JX, 0. 4%mn^^ 0. 2%*^^, 1%*^, pH6. 8) KYMG^M^t 

[0085] (3) _h^^(O^^MNCE4^.t) ? N^S#*PSNCE4(DEGU^tt(Dj:b^ 

#^^«M»S^^m98/03667^N^Wh^C-ri:«b^ 
(D^#_hS^#fc 0 rC0i:^±m^rSDS-PAGE^#kL. #t)43kDaCDNCE4CD^ 

^i~o ^StepHlOOEGUlStt^lOO^U ^:<Z)H^*-e^bfc 0 
[0086] [J|3] 







EGU 


(%) 




^^-<^ ^ 


LAS f^mtU 


las mim 


^ilNCE 4 


p N 2 EX-N4 


10 0 


2 7. 1 


N*»tt»SNCE4 


p EGD 0 1 


10 0 


5 5. 6 



[oo87] zKDmzk, ^mmm^c^Aj^nm^m^nhfbtd^m±Mm^Asmiim 

§UNCE4«^»NCE4<Z)2. l{§(D^tt^i-§r^^^|jP^b^ o -(Dt^K^— 
y-^yu^ MN200-l^(DEGU^tt^®fei^#:(D / ftl4%-eS>§r^^^, ^ 
^b^(DEGU^tt«^O^i!A/if^^A$tb7t^m-<^^— KX-oXm^LZtltdmk 

[0088] (4) ^^SNCE4^tKN^^#*PMNCE4(DN^ST5yM^J(D^W 

43kDa(Z)NCE4C0/^^K^-5) ( 9t±ibfc o ^tb^n^^v— ^rc^- -Model 49 

2(t:/^k^^^ax*±®i) kwu T^y^ie?ij^ScLrt 0 

[0089] -^(D^m, pN2EX-N4^®^m^^#^^^^§UNCE4«, H^^^9 
8/03667^;<>-7UvbKmM&frlfc7^--7'4^y^^ MN200-l^S5fe 
(DNCE4<DDNAia^lJ ir— grt"5- £ £*t§gLfc 0 
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Pfu pyroglutamate aminopeptidase;^^/^^-|±M) ^fflV^-C^fpN^S^r 
[0090] [^4] 













^MNCE 4 


t?~> (Mm) 


ADGKSTR 


(mm 


ifi9) 






) pQNCGSADGKSTR 


(mm 


0) 



[0091] (mmmBi : hy=3^>w • ifv^mN^mmm^y—^mm^^-Rxf^ 

^a"ti^3. lkb<DHindffl^t&W^^^— ^i$^tf2. 7kb(DSalIIHf>t^ 
^^^KpUC119^n— ^bbfct>(D(^rtt^tt^^KpCBl-H4^U ? ^^ 
KpCBl-Sl) ^«^b/' 0 ^(D7°?^}?&i%mirttmWjMl09mz.^U/<— 7 

^Lrt^y^^W^^KCBn-Stu^tFCBc-Xho^^^ j etL7°^5:KpCBl-H4 
^IF7°7^5KpCB1-S1 (^T^— /V^-fr, 7>J}J>V7?— >{W bd^— ^m^ix;* 

7^KpCBlH4-19S.t>pCBlSl-17^«^b7t 0 #C&£, ^°9^KpCBlH4-19 
^XbaI&U?XhorambU #W5^6kb<D$r>t^ ^7^5KpCBlSl-17^Xba 
Itiftt, XhoI^^Wi^mkU mbnzmi. 2kb<D|fr;t^Sli!fU pCBl-M 

[0092] CBn-Stu: 5 ' — GATACATGATGCGCAGGCCTTAGTCGACTAGAATG 
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C-3' (BB^I#-^21) 

CBc-Xho : 5 ' — GATCCTCAAGCTTTTGCTCGAGTACCTTACAAGCA 
C-3' (ia^!j#-^22) 

[0093] #Ci^ pCBl-M?rSalIT?^t:U %02. 7kb<D®r>f ^/^^KpUCl 19^n— :/ 
>fbU :?7^KpCBl-SalM£*fiSUc 0 ^ft&Hfc— #&(DNA£U V^mfaVtc 
^T])=f ^^W^-^KCBl-SmSph, CBl-Bam&tfCBl-Pst<£rT~— ^ 

[0094] CBl-SmSph: 5 ' — GGAGGGTGCATGCCGACTGAGCCCGGGCAGTAG 
CC-3' (SH?lJ#^-23) 

CBl-Bam: 5 ' — GCCGGGAGAGGATCCAGTGGAGG— 3 ' (ia?[|#^-24) 
CBl-Pst: 5 ' — GCTCGAGTACCTTACTGCAGGCACTGAGAG— 3 ' (IS?lJ 

#-^25) 

[0095] #Ci£, 7°^5KpUC118^XbalS.lFEcoRI-e^^L, DNA77^f y^^ryb^ 
fflV^¥M:U S BKSU 77^KpUC118-SBN^«^L7to MpUC118 
-SBN^Hindlimt^Sall-e^^L. |^)#<Z)$IJ^^-e^0«9m$tt5^1. 4kb(Dcb 

fc^32. 8kb(DcbhlSimiM^W— ^#c£i**SU pCBl-M2£rff||g 

bfc 0 mAvfc^mnrm^m^h^ (BamHi<D^Mte^L-cv v^) 0 

[0096] [^5] 

Sa 1 I Stu I 

5'-ct agtcgac t aaggcct gcgcatcATCTATCAAAAGTTG^^ (g^U#-^6) 

MetTyrGlnLysLeuAlaLeuI 1 eSerAl aPheLeuAl aThr (i3?lJS^27) 

Sma I Sph I Ps t I Xho l Hin di I I 

5-< X33QCX3G CTCAJrO GGCATGC ACC CAGTC CCTGCAG TAAg g t actcgag c a a aagctt g a g-3' ®©IJ#^-28) 

Al aArgAl aGln Se rAl aCysThr GlnCysLeuGln (I^U#^-29) 

[0097] (mmWB2:N^m&MSTCEimm.^??—RXF^MSTCEim%L'<??-- 

[0098] (D^^W— ©flNK 

3^MSTCEl^fi-<^— irLT, ^Jfe^!lBl^J;t9#^ttfc7 P ^5:KpCBl-M2 
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STCEljt^^O^SR^^, ^-T^— STCEl-TNERV&U^STCEl- 
TCE,T221CD%B-Z>~&fo-&X\ 7°^^KpUC118-STCEex(FERM BP-10127) 
^§|S^PCR^fflV ^Ti^SU #^tV§|tllkbp(DPCR0^^EcoRV^Tj?EcoT2 

2i-e^^b/tt>©^$ib^i 0 rtL^stui^OTsti-e^^L-cfev ^cpcbi-m2£ 

5g*£U pCB-Ste£ffHgLfc 0 
[0099] STCE 1— TNERV : GGGGATATCGCGCATCATGCGTTCCTCCCCCGT 
CCTC (ffi^[J#^30) 

STCE 1-TCET22I : GGGATGCATTTAAAGGCACTGCGAGTACCAGT 
C(IS?IJ#^-31) 

[0100] NMiffim&MSTCKimm^??— £ET, H^rjBl i^J:«9#fefb7>^^$KpCB 
1-M2t^ STCElitfs^-(D^|R^^(D5^^^^i-/Ha^J^I^V ^o&m?^< 

pnmmmm&TgMiu pCB-sts&«iguho 

*1\ STCEimm^(D)$m?>s<?WmWimm$:. :/5M^-STCEl-TmNSp 
h^tKSTCEl-TCET22IC0|l^^t?-&-C\ 7°7^5KpUCl 18-STCEex (FER 
M BP-10127) &mMKPCR&m^^Xi^mis, #^)^^]lkbp(DPCR0#)^Sp 

pCBl-M2£3g|£U pCB-Sts^«^E7t 0 
[0101] STCEl-TmNSph: GGGGCATGCGATGGCAAGTCGACCCGCTAC (IS 
^J#^32) 

[0102] (2) hy=3^7w-EWWain2<Df£ffi 

MJnf/W'tlf MC300-1W (FERM BP-6047) (D10 9 CFU/mL@,g(D 

ji^^muvrr2*T^30cm(D^$-e^ft-T. m^^m^i,^>hmM^fc. 0 
'^^M^^^JtiteEo. 2%y^27K*i^y^ o. 4%^r^^^ 

^ 0. 03%M#, 0. 03%gt^^^^77KfP^), 0. 03%^fb#/^«^ 0. 
5%^VVr2— 2. 5%*5c, 0. 01%hU— ^^W^h(5mg5«^77K^P^I, 1. 5 
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[0103] (3) 5c^STCEl^tJnST7|c«SBiSI^STCElSr#i-S^tem^ 

MMMB2(1) \Z J;«9#fetl/fcpCB-SteS.tJ ? pCB-Sts<Dhy=i'7 ? /W«tf y^MD 

*K:7 • (Neurospora crassa) S ^pyr4MIS^^llrtP^^#^7 0 7^KpP 

YR4^h7^^^^- (co-transformation) Sreff V \ H^ig^-f^W 

x WJ=i7 f /W-tri;"7 f strain2Sr. 5OmL<D0f«]$igi&(l%^— ^h^^ 1 
2%^y^h^, 2. 5%^/V=— 0. l%y^7*C^2^y^, 0 
. 05%fi?t^-^^y»>A77kfn^ 0. 0001%^^ (pH7. 0) ) 200 

[Ui&U 0. 5mol/L^— ^u— ;^i5fc?§H^c 0 ^tt£:3mg/mL j3 -^/l^n—^ 
— if (S^^flJJ) % lmg/mL^ft- if&mmg/mLlf^yT-if 20T(£>ft; 
'^X|||±M)^'a'tP0. Smol/Lv^— ^g^OT^U 30 o C"e60— 90^^ 

100 \^(D^xiYzf^^YWMmXC-%\^, 10 L<DDNA(pCB-SteXtepCB-Sts) 
^^P^U 7k?frT-e5^RgtmU 400/z L<DPEG^fe?JP*U M^20^^7]C^ 

. 5moi/L^— ^n— x&^ttWc'pmm^mjikk^Mmu 28 o c-es ei 

[0104] (4)J§#_hm^^^^MSTCElS:TJ?N^®mMSTCEl(DEGU^tt(7)lt^ 
#fett7t7#®^mf*^H^r ? l^98/ / 11239^-/^^WhWCTl:«b^ 
(Dig^_hS^#fc 0 r(DJ##_h^^SDS-PAGE{^#tb, #tl45kDa<DSTCEl<D^ 
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?jkir 0 ^6}2pH10<£>EGUfiHfeSrl00£U ^©W^^C^Uito 
[0105] [^6] 





EGU 


(%) 




las ^SsJg 


LAS miN 


STCEl pCB-Ste 


10 0 


14. 5 


NKIHISTCE 1 pCB-Sts 


10 0 


2 5. 9 



[0106] LAS»EOEGU^ttSrit^i-^i:, N^gm^STCEl^^^ 

MSTCEKD^Jl. SftO^tt^i-^r^^^ljBJb^ -©^hy^/W-lfy^st 

[0107] (5) ^^SSTCEl^LtFN^gmMSTCEKDN^«T5/^Ba^J^)^W 

mjfB7^«^m^^-hm^0. 05mol/Lhy^^(pH8. 0), lmol/UM 
^hy?-M§»U N^^K^y^— A (BV) <Dh3^— /K/ ^-/V650C cucy— 
*±M)«#£^ 3BV(D0. 05mol/Ll>y^i&^(pH8. 0), lmol/L^t^^hy^ 
^-e^^^5>^^bfc 0 Z.ft&3BV<D0. 05mol/Lhy^li(pH8. 0) , 0. 5 
mol/La^hy^-^-e^mb, ^y^^XL(cut 5000, ^y^T*±M),&W/H^ 

yy— i5(cut 5ooo, ^y^T*±M)-eit$tu o. imoi/Lyy^7-hyy^( P H5. 8 

K lmol/L$imT>^^^mtlsfc 0 ZLfrl&yy — ^PHE (6mL, Tv^tA^ 
m#^t*iU PD-10(T^^^M^-f^^l±B)'C^L, 0. 05mol/L 

hy^^(pH7. 5)?^»u yy— ^Q(6mL, T^>^^4^r-y-4^>M±M) k 
m%mmttitmm^tz. 0 -opi^itESf, o. osmoiyxg^^-hy^CpH 

5. 0)|§»U yy— ^S(6mL, T^>^A/W^-i7-^y^|±M) t-ttb, 
m^\m^Vfc 0 Z-(Dmft&mWlk^— ^Vy^75pg(16X60mm, T^y-Y 
^/W^lM^y^M) (D-yW^>jii^#fcb, #B^ft^45000<Dilf#£r[Il^L 
fc 0 ^K^te^ 45kDa<D^yK;W— ^^tbTV^o 
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-r^v— Model 492(T^-rK/^^>^^X|±M)^#tL, T^7^ 

• 33^K9A IFOCflNBRC) 31817Wft3l5(DSTCElCODNAlB^J(IE^J^-^5 

— ^\ IH#0^fefe^J:<9N^®mMSTCEl7#«^#:^^#fe^cSTCEl» 
T^ym%mi)mWi~?^J:frofc 0 PfutW/V^^T^/^:/^— if ( 

Pf u pyroglutamate amino peptidase ; ZJjys^^rttM) V ^T^fpN^S^ 

[0108] [^7] 











^liSTCE 1 




ADGKSTR 


(IB^J#^- 3 3 ) 


N*»ISTCE 1 




f) pQSACDGKSTR 


(EJ>I#f 3 4 ) 



[0109] (6) «M^«STCEl^Lt^ltMN««MSTCEl(DEGU^tt(Dl:b^ 

mMMB2 (5) ^ j:(9#^ttfc«S$tb^«STCEl&tJ?N«mm§ySTCE 
KDpHlOXf^pHlO^fettSLAS^PlZ^EGU^tt^iJ^b, ^:©i£T©gg 
&ltmisfcffi^&m8lC7jk1r 0 ^8tepH10<DEGUM^100£U 

[0110] [^8] 





EGU 


(%) 




LAS ^gsft] 


LAS gs^D 


mm^rnm stcei 


10 0 


16. 2 


»SN*SWSSTCE 1 


10 0 


3 0. 0 
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[0111] LAS»E<DEGU?5tt£ifci£-r5^ *tMN^SgmMSTCEl» 

[0112] <(^»!|B3:STCE1— (DN^#*PlS^J»^S^-<^— COMM. mmcbV^T* 

7 0 ^^KpCBl-M2^3:STCEl»^^(Z)5^^^^/^IE?U^^V^^f^^-? 

STCElitf^^-(7)^^^^-?^»S1|RfS^^, y^v-STCE-TmNSm 
a^.U?STCEl-TCET22I(D|a.^^^^:-e, ^7^$KpUC 1 18-STCEex (FERM 
BP-10127) &mMKPCR&m^Xm8^ #^>tL^lkbp(DPCR0^I^SmaI 
RZ?RcoT22IXm^tch(D&mMl^t'o itb^SmaI^OTstI-e^{t:L-C*5V ^cp 
CB1-M2«^L, pCB-Stmll^*^Lfc 0 UJuDXylcmm^fof^??— pC 
B-Stml l£rffi V ^-C^S^^tvfchy^^/W • fcf y ftt, pQADGKSTR (BE^iJ# 
^41)(DN^T5/^IS^lJ[i-*^^.^SSTCEl(DT5y^^l^(Dt 0 n^ 
/W^Sfc (pQ) ^tt^PUfcK^J] ^i-§STCEl^^Si-§ 0 
[0113] STCE— TmNSma : GGCCCGGGCTCAGGCCGATGGCAAGTCGACCCG ( 

[0114] (2) t-n^/V^^^^PSTCEKDEGU^^tfe 

hyr3^>w.T^y^strain2^(DpCB-Stmll(D^®fe^^^^(jB2(3) ^fi£o 
T^To^ 0 #^^fffem#:^H^^^98/11239^N^^h^^CTi$ 
^©M-hS^#fco ^^-hS^SDS-PAGE^ftU ^45kDa<DSTC 

e i <d/^k^ ^ tti £nzmm±m&mmistc 0 ^(Dmm±m<D P H 1 o_&^ P 

H10^*5tt^)LAS»|2:(Z)EGU?S'|4^PJ^U, W{£TO©S^«!lB2 (4) 
O^^MSTCEl^^b^bfc^^^Q^^-To ^9tepH10<DEGU?£tt^l00tb 

[0115] [Jt9] 
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EGU 


(%) 




mm*?*— 


las tmta 


LAS ji&AQ 


^ISTCEI 


p C B — S t e 


1 0 0 


1 4. 5 


fc° □ ?)\,$ 5 >&tttia S T C E 1 


p CB — S t m 1 1 


1 0 0 


2 3. 0 



STCE 1 (Dm 1 . 6{§(Z)^tt^^i-§r ^IJ W Ut-o 
[0116] <(^Jfe^B4:STCEl^(DN^#*P@a^J(D^M^-<^-^*^, MWChy^ 

J:^#^nfc^7^5KpCBl-M2^STCElaf^^(D5^^^^/^E^J^^V^ 

fcmm^^nmmm^w^u P cB-stmi 2t\^xmmuto 

•£~f , STCElfif^^-cD^^^^^^MSRfJ^^^ ~fyA "V" — STCE— TmNSph 
-2,&t) ? STCEl-TCET22I(D|a^^^^:-C\ ^^^KpUC118-STCEex(FER 
M BP-10127)^ttM^PCR^ffiV^-Citi|iMb, #fett§^Jlkbp(Z)PCR0#;^Sp 
hI^t/EcoT22I'C^^Lytt>(D^$gb^: 0 ^^Sphl^OTstl-C^LT^l 
pCBl-M2i:MU pCB-Stml2^«^Lfc 0 &L±(DX^mm^tlfc-<^^—p 
CB-Stml2^ffi V ^XMM^^tlfcbV^T^^ • IfU 7^*, pQSACADGKSTR ( 
IS^IJ#^-42)(Z)N^T5yM^J[i-^^^, 3^MSTCE1<DT$/«H^ AT 

[0117] STCE-TmNSph-2 : GGGCATGCGCCGATGGCAAGTCGACCCGC (IS^lJ 
#-^-36) 

[0118] (2) t°n^Vv^5^^^^4T5y^#*PL/cSTCEl(DEGU?Sttl:b^ 

hy=i^Vw-tfy^strain2^(DpCB-Stml2(D?^ff^^^^ite^"(jB2 (3) [C^o 
T^Tofc 0 #^fc^«m#:^IS^^^98/11239^N^^h^TCT^ 
HU -^i#^-L^£r#fc 0 ^CDi#^_L»SDS-PAGE^#tU ^!45kDaC0STC 
EKD/^^K^^f^tli^^^Ji^il^bfCo ^(D^-h^pHlO.S.t^p 
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H10»Jl*5ttSLAS«SJniZ©EGUfiH4Sr»ISb, ^<Di&Tcon&^mMMB2 (4) 

<d ^mmsTCK i kttmjd&Wz&m 1 o 0 m i o «ph i o^egu^^i oo 

[0119] DglO] 







EGU 


(%) 






LAS JO 


las asin 


S^ISTCE 1 


p C B — S t e 


1 0 0 


1 4. 5 


475y8#HS T C E 1 


pCB— Stm1 2 


1 0 0 


2 2. 4 



^#*pmstce i stce lomi. sm^m^^-r^t^m m ut, 

So 

[0121] mi\^>Vtf/V%^— ^STCEl<DT^BfeE^J[^^-/W<^K(E^I#-^43) 

&^^^^^ff(E^J#^44)]^,7r^y— 45(cMi~5^o^K^/w^ 
— if -Cfc5NCE4 [i/^/V^^^K (E^lJ#-^45) ^t^jfe*^^® (E#l#-5§- 
46) ]&tmCE5 [S^vW^W (@B^lJ#^-47) &m»*>v-^|C (E^!l#-^4 

[02] m i is^-r Jtnasm© ft , ^(Dc^mmm k m-r^^^-rtm 
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[0122] £lTCDm$HMC0Wt t ¥&lhL,<223>ia^ r Artificial Sequence J (DfAK^fS<ci~ 
£ 0 ie?lJ#^-6— 10, 12—13, 15—18, 21 — 26, 28, 30—32, X«35— 36<£>BE 
#ro^&Jt5#:££Bi#ltt\ MNC-02, T 0 ^-^ 

— MKA-05, MKA-06, pMKDOl, ^v-pMN-Bam, pJDOl, 

— NCE4— Ne, ^9^— NCE4-Ce, ^-f-^— NCE4-Ns, ^^M^— 
NCE4-Cs, 7°7-r^— CBn-Stu, ^^M^— CBc-Xho, 7°7-f-^— CBl-SmSp 
h, 7°7-f^^-CBl-Bam, ^^^-CBl-Pst, pCBl-M2, pCBl-M2, 7°7-f 
STCE1-TNERV, if^A — STCE1— TCET22I, T^-'I'n'— STCEl-Tm 
NSph, -7=74^— STCEl-TmNSma, JkXFzf^'f v — STCE1— TmNSph— 2"C 
fc«9, IB?IJ#^-11, 14, 27, X«29<D@a?lJ-e^$tL^T^y^IB^J«, pMKDOl 
, pJDOl, pCBl-M2, ^.T^pCBl-M2-efc^ 0 
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m^mm 

(b)iE^ij#-^2, ie?ij#-^-4, ia?ij#-^-38, xm&m^o-emznzT^/mm 
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[9] TlBd^fcSi^igiR;**^ #yx?l>^K: 

icmmm^L e#i#-j§-3, ie^ij#-^37, xm^m^39^m^th^mm 
^u^^^s^y^^^^-K^hy^^^h^^T-evN^^y^vxL, &^mm 

K-ra^y^v^Ko 
[io] t»^8xr*9^iEife©>Ky^i>^KSr^tf^^^^— o 

[11] ft ^illOiCfEiccO^Ji.^^-iCi^^fe^tvfc, ?H^»o 

[12] ^Xf**^m-CfeS, M^H^IE«(D^« 0 

[13] ^H^, 75=1— 9MXttby=«"9*/WjRt!:JR-r«|R^-C*>5 % ff^l2^|B 

[14] ^na*. 75=i— 9-^r>'yi»'^xtthy=i'7 f /w-fcry-7 ? 'e*)«. ^^i3^is 

[15] fjf^ll~14(DVvf ^^-«^fB«»?t^«^ai-SX@, JtU?ftf|B^ 
#^J;oT#e>tt^#^*0JiaX«^^^l^^«^5— 7(DVN-f^^3g^|B 

[16] ft^lI15^|E*(DM^&'C^B$tifc^^^« 0 
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1/2 

1] 



NCE4 


MRSSPLLRSAWAALPVLAL AADGKSTRYWDCCKPSCGWAK 


21 








STCE1 


MRSSPVLRTALAAALPLAALA ADGKSTRYWDCCKPSCSWPG 


20 








NCE5 


MOLPLTTLLTLLPALAA AQSGSGRTTRYWDCCKPSCAWPG 


23 








NCE4 


KAPVNQPVFSCNANFQRLTDF-DAKSGCEPGGVAYSCADOTPWAVNDDFA 


70 




1*1 TT1 1 I I 1 1 -»"» — i- "■ " -»--»-- ■ -■- " i " "i" I f • i " i " 




STCE1 


KASVNQPVFACS ANFQR 1 SDP-NVKSGCD-GGSAYACADOTPWAVNDNFS 


68 








NCE5 


KGPA — PVRTCDRWDNPLFDGGNTRSGCDAGGGAYMCSDOSPWAVSDDLA- 


71 


NCE4 


FGFAATS 1 AGSNEAGWCCACYELTFTSGPVAGKKMWOSTSTGGDLGSNH 


120 








STCE1 


YGFAATS 1 SGGNEASWCCGCYELTFTSGPVAGKTMWQSTSTGGDLGTNH 


118 




afofc jkjk a|e jk akak *** ^ikjk^akakjk^rfcjkakakafcjk sk jM» akjfcjkjkjkak 5fck 




NCE5 


YGWAAVN 1 AGSNEROWCCACYELTFTSGPVAGKRM 1 VOASNTGGDLGNNH 


121 


NCE4 


FDLN 1 PGGGVG 1 FDGCTPQFGGLP — GORYGG 1 SSRNECDRFPDALKPG 


167 




skakak atakakAak^^ntafcalck akakafcstotak sk itotaiofc 3k*ok aksk slak atakatakak 




STCE1 


FDLAMPGGGVG 1 FDGCSPOFGGLA — GDRYGGVSSRSOCDSFPAALKPG 


165 




3k* ********** ak * * * **** ak * ** ** **** 

^<f> ^p^r^r^r^r^T^^p^r^r ^ ~~~~ I* l"l* ll III **| 




NCE5 


FD 1 AMPGGGVG 1 FNACTDOYGAPPNGWGORYGG 1 SQRHECDAFPEKLKPG 


171 
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2] 

NCE4 CYWRFDWFKNADNPSFSFRQVOCPAELVARTGCRRNDDGNFPAVO IPSSS 217 

********* ** * ** * ******* *» ♦»♦»**»»***** *» ** 

STCE1 CYWRFDWFKNADNPTFTFROVOCPSELVARTGCRRNDDGNFPVFTPPSGG 215 
******** ***** *** ***** ** * 

NCE5 CYWRFDWFLNADNPSVNWRQVSCPAE I VAKSGCSR 206 

•J >*J ► 



NCE4 TSSPVGQPTSTSTTSTSTTSSPPVQPTTPS GCTAERWA 255 

** * ***** * * ** * *** 

STCE1 QSSSSSSSSSAKPTSTSTSTTSTKATSTTSTASSOTSSSTGGGCAAQRWA 265 

NCE5 

C B D— •> 



NCE4 COCGGNGWSGCTTCVAGSTCTK I NDWYHQCL 286 
***** * ******* * ** * ******** 

STCE1 CQCGG I GFSGCTTCVSGTTCNKONDWYSOCL 295 
NCE5 



mm z..mm (mm) 
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